Abstract: This paper proposes a new vehicle, dubbed SafetyNet here, for improving communications in rural and remote Australia. It would be led by the Commonwealth replacing its disparate programmes for the bush with a public-private partnership combining the resources of various operators and governments. Part of the proposed solution is a wholesale mobile network using LTE in the 450 MHz spectrum band. SafetyNet would address any updated Universal Service Obligation, public safety network options and mobile roaming.
Introduction
Rural and remote areas will continue to struggle to keep up with urban telecommunications despite the progress that has been made with initiatives such as the Mobile Black Spot Program (MBSP) and the NBN fixed wireless and satellite. A new approach is needed as we consider updating the Universal Service Obligation, public safety network options and mobile roaming. Instead of seeking more expensive small gains at the margin, or counterproductive roaming arrangements, we should take a large step forward by having the Commonwealth, States and mobile network operators (MNOs) work together to build SafetyNet, a collaborative model using shared infrastructure.
The SafetyNet model proposed here would:
1. Resolve the conflict between coverage and competition which is prominent in all rural and remote communications programmes and discussions.
These needs underpin the next profound shift in technology. After moving from voice to data and then from fixed to mobile, we need networks that support not only calls, texts or browsing but also the fundamental infrastructure that feeds us, transports us, provides power and water, and keeps us safe. It is foreseeable that these capabilities will be seen as foundational rather than add-ons in the near future, and fundamental to all Australians' way of life.
It is Time to Reassess Our National Needs
The NBN may satisfy many requirements including health and education. While its fixed wire and fixed wireless networks will cover 97% of premises (with satellites covering the rest), it will not meet connectivity requirements on the roads or in the paddocks.
Many needs could of course be met by the mobile operators or, in truly rural and remote areas, by just one mobile operator. There are also other technologies (like LoRa -see LoRa Alliance, 2017) that have a role to play, but they are unlikely to obviate the need for wired or (where more practical) wireless interfaces to the wider Internet.
This might indeed look like the inevitable end game given the difficult economics of each new network. But 2017 is a good time to step back and look at how best to meet the complete set of needs for rural and remote Australia. A quite different end game might emerge if the States and Commonwealth looked at the overall portfolio of needs and networks that are being funded in rural and remote areas rather than continuing with the current ad-hoc, uncoordinated and piecemeal approach (e.g. NBN fixed wireless and satellite, USO, MBSP and Public Safety). States and Commonwealth must manage a portfolio of investments as an operator would -not as a collection of disparate policies overtaken by rapidly evolving requirements.
In both the 2012 and 2015 Regional Telecommunications Independent Reviews, mobile coverage was raised as the dominant issue -with access to the full range of competition enjoyed by those in urban areas barely rating a mention. Country customers want improved to have both -unless policy makers consider more radical alternatives than the ACCC is able to consider.
A more holistic approach integrating various requirements and pooling resources would work with the demanding economics of the bush and allow retail competition despite coverage challenges.
Mobile Coverage -the State of Play
The ACCC reported (October 2016) that retail mobile services in Australia are currently supplied by three MNOs: Telstra, Optus and VHA. On 12 April 2017, TPG acquired 2x10 MHz in the 700 MHz spectrum, and announced that it would build a mobile network that would cover 80 % of the population within three years. TPG's planned market entry is unlikely to help country areas much.
There are more than 60 mobile virtual network operators (MVNOs) that use one or more of the MNOs. The three existing MNOs each operate national mobile networks and hold a collective market share of 90 percent of the retail market for mobile handset services, with MVNOs accounting for the rest. Each of the three mobile networks covers over 97 % of the places where people live (with VHA's population coverage including that provided through roaming agreements with Optus). But customers want coverage even when they are not at home, and Australia is a very big place.
The total area of Australia is 7.7 million km 2 . About one third is now covered by commercial mobile operators. While it would be foolish to aim for 100 % geographical coverage by terrestrial means, there are undoubtedly many benefits to be gained by extending mobile coverage beyond what any MNO would do for commercial reasons.
Between 1998 and 2016, Telstra more than doubled the size of its network, but increased population coverage by only 6 percentage points. Telstra's mobile network now covers a considerably larger geographic area than those of Optus or VHA, such that for over 1 million km 2 Telstra is the only MNO with mobile coverage. Only 0.8 % of the population (approx.
200,000) lives in areas where Telstra is the only MNO with coverage.
Telstra's superior geographical coverage is rewarded by its market share in regional Australia, which is significantly higher than in the national market. A survey of over 500 farmers across Victoria conducted by the Victorian Farmers Federation found that 88 % used Telstra as their mobile service provider.
Natural Monopoly at the Edges?
Head to head infrastructure competition in the more remote areas is neither likely nor efficient, because once the first network is built in a location previously having no coverage there is not sufficient demand to justify a competitor building a rival mobile network. Since the Commonwealth is spending more on rural and remote communications than Telstra and the other MNOs combined, it should take the lead in developing the concept. With a coherent portfolio approach, millions of dollars could be saved.
The cross-government portfolio of telecommunications resources could include:
 Public Safety Mobile Broadband -with Land Mobile Radio for safety already very extensive in regional areas, we could replace existing 450MHz radio systems with national LTE infrastructure -ideally 450-470MHz, (subject to ACMA 400MHz band plan and LTE terminal availability), add 700 or 800MHz Public Safety spectrum managed by State public safety entities, but with an expectation of high availability of this spectrum for non-Public Safety applications.
 Spectrum -the 450MHz LTE available to current Land Mobile Radio footprint plus any available lower band, wider reach 700 or 800MHz spectrum.
 Black Spot funding -where a SafetyNet can have more regard to public interest requirements in improving land productivity through the internet of things, public safety and communications access and affordability.
 USO and payphones funding. Although RC will have a monopoly in one spectrum area (unencumbered contiguous spectrum on the 700 MHz band), all other MNOs are able to compete in the LTE wholesale markets using other spectrum.
Governance
An obvious candidate to operate SafetyNet is the nbn, given its role as the existing government owned, wholesale communications supplier. But to this point it has not shown much inclination to sub-contract greenfield infrastructure where it was also subject to complaints about unfair competition (Productivity Commission, 2011) and some of its choices have been questionable (witness the choice of frequency given the high cost and bias towards capacity rather than coverage for Fixed Wireless 3 ) .
Another complication which needs to be considered is the possible future privatisation of nbn's fixed wireless and/or satellite assets. This sale might be an opportunity to establish the nucleus of a commercially operated SafetyNet.
A possible alternative is to franchise the operation of a wholesale SafetyNet to an existing MNO or consortium of MNOs. In the area of public safety, capabilities such as Telstra's LANES technology have growing potential to support existing and emerging new needs of public safety agencies on the same infrastructure as provides mobile coverage.
It is in the interests of the MNOs to cooperate regardless of who runs SafetyNet, because cooperation would be a condition of access to unique, additional coverage.
To respect the MNOs' investments and to ensure that public investment in SafetyNet does forward in confidence their committed plans for expanding coverage over, say, the next three years 4 . Based on these plans, identify the residual area (let's call it "the underserved area") that has no prospect of achieving coverage through the operation of free market forces. This area is fair game for public investment and SafetyNet. If the MNO plans for expanding coverage do not materialise within the specified period, the boundaries of the underserved area could be expanded accordingly.
Governments and operators could become equity partners in SafetyNet based on the MNOs' contributions of infrastructure and the Commonwealth's contributions around the USO and/or public safety assets.
Conclusion
Australia's SafetyNet would provide network infrastructure for the rural and remote areas of Australia that would otherwise miss out on the availability of competitive mobile communications infrastructure and up-to-date public safety infrastructure. It would provide additional support for the Internet of Things in rural and remote areas to ensure the optimum use of Australia's natural resources. SafetyNet would reduce the costs to the Commonwealth, the States and customers through building just one coherent infrastructure capable of providing for diverse applications.
